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SECTION VII

POINT SOURCE MONITORING
A. INTRODUCTION

Point sources are defined as discrete discharge sites, from which
nutrients are exported in a quantity and concentration amenable to
treatment or removal (Uttormark, et al., 1974). Both municipal and
industrial sewage treatment plants (STPs), are typica] examples of point
sources. Significant quantities of nitrogen compounds (ammonia,
nitrate, nitrite) and phosphorus compounds (soluble, organic and
inorganic forms) are components of the treated effluent normally
discharged from STPs. The point source load of nutrients may be, in
itself, of sufficient magnitude to promote the growth of algae and
aquatic macrophytes (Edmonson, 1972). Such loads are often recognized
as important causative agents in the accelerated eutrophication of lakes
and ponds.

Since point source loads eminate from discrete sites, they are more
readily and easily controlled or treated than nutrients contributed from
diffuse sources. Sewage diversion and advanced wastewater treatment, by
physical, chemical or biological means, are but two options which can
substantially decrease total point source nutrient loads to lakes. In
addition, when demonstrated to be a necessary and cost effective means
for the protection or maintenance of water quality, the advanced
treatment of point source effluents can be legally mandated (USEPA,
1980). Thus, although point source nutrient contributions can be
sizable, their discrete nature makes them a more easily managed
component of a lake's nutrient budget.
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A1l point sources within the Lake Hopatcong drainage basin that are
permitted by the New Jersey Pollution Discharge Elimination System
(NJPDES) were identified. The name, location, permit number, receiving
stream, and measured mean flow for each point source were tabulated
(Table 20).
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B. LOCATION AND DESCRIPTION OF POINT SOURCES

There are four point sources which discharge to tributaries of Lake
Hopatcong. These are Arthur Stanlick School, Consolidated School, Our
Lady of the Lake School, and Mt. Arlington Knolls Apartments sewage
treatment plants (STPs). Discharge from the schools occurs only during
school hours, and only during the school season. Loads contributed by
these three plants were calcuated on only a nine month basis to properly
account for vacation periods during which the schools are not operating.
In our study, four-hour composites (10:00 am to 2:00 pm) were collected
and analyzed for suspended solids, nutrients, and organics (Table 21).
The annual point source loads contributed by each STP were calculated
using the total nitrogen, total phosphorus and total suspended solids as
measured in our study and the reported mean flows. These data were
compared to data obtained in other studies (Table 22).

PRINCETON AQUA SCIENCE

73

pa



0¥ 0°001 . E°g 0°8 SpL10S papuadsng |ejof

' ,Hl—. .bu

0°L S°GT L L v°8 uoque) djuebug 3ol

- | -buw

L2°€ 086°0 26€°0 80€°0 uabouLN uﬁcumgo

1-1-buw

0L°2 8€ €2 ¥22°0 v9€°0 uabou}tN etuouny

.—I — hd @E

919°1 0861 650°¢ 21p°2 uabouj LN djeuaiN

1-1-bu

£S5 b 9¢" ¥2 919°0 2L9°0 usboa3tN Lyeplaly Lejol

ﬁL.ms

16°2 G6°1 (571 y€8°0 ajeydsoyd oyidQ

.Hl —. .@E

16"t 05°S 96°2 622 snaoydsoyd |e3jol

-Kep.cu

G8 v 6 v zw_u ueoyy

28-9-§ 28-9-§ 28-9-5 28-9-G _ ajeq buj |dweg

21292000N 6£29200N GOT12000N 9GT112000N *ON S3QdN
sjuaujJedy COES Looyds OIES Jdajaweaeq

S|Louy uojbutlay "W aje] ay3 jo Apeq yoLjuels pajepl|osuo)

SITYVLNGIUL 9NOJLYOH AV OL UNIOYWHISIA
SINV1d IN3IWLVIYL I9DYNIS 404 V1iva 9YKIYOLINOW 3J4N0S INIOd

pa=

PRINCETON AQUA SCIENCE

74



‘ue|d S3l3L|LoR4 4a3eMajseM ‘jjodoq pue We |3 WOd Jyyx
*33UMBYS 93BT UL UOLIUYAA d] 403 Jun0dde 03 PIISNLpye

"[-PgWl ¥ 4O MO|J paunsesu 03 | gl p°01 4O 33ewL3sd SIN Wwo4j pabueyd |L00YIS PajepL|OSUO) WOU) SMO| iy

S}uaw

-j4edy Sjouy

1°v2l - - 261 - 0SS 2s1 - 581 uojbutay I

Looyds axe7

ov° I€T - - L vE - 05  €2°¢ - g ayy jo Apeq Jng

. »#100YIS

L9°S1 0 - 86°L 8°69 - 90°¢ v1°0 - AoLuelS JAnyjay

: »100Y2S

15701 0v°81 - 0°v 1742 £L0°0SS 10°¢E ¢ro 96°S pajept |0Su0)

28-9-S  08-62-G  SIN 28-9-S  08-6¢-5 SaN 28-9-S _ »xx08-62-§ S3N . jueid juowjead)
SpL|0S papuadsng (ejo) uabouj tN Leiol snaoydsoyq |e3of . abemag

) 1-44 by peo’

SWYY904d 9NITdWYS INIYI441a ONIUNG QIUNSYIW SV
9NOILVdOH AV 01 9NIAVOT 3IJ4N0S INIOd

22 9lqel

pas

PRINCETON AQUA SCIENCE

75



C. SAMPLING RESULTS

Note, the NES calculated TN and TP load reported for the Consolidated
School has been modified (Table 22). In the NES report (USEPA, 1976;
Appendix A), the mean flow computed for the Consolidated School is 104
md-} as opposed to actual measured mean flow of 4 m3d-l.  The
discrepancy results from the fact that the NES data was obtained by
using an estimated daily flow of 0.3874 m3/capita/day, the typical
default value utilized for residential water use. The NES calculated
flow is a gross overestimate, and is refuted by reports which show the
plant to be operating at low flow conditions (Elam and Popoff, in prep),
as well as measured flow data (NJDEP, 1979).  Therefore, the load
attributed to the Consolidated School in the NES report is an
overestimate of the actual load discharged to Lake Hopatcong.

Of the four package plants, the effluent characteristics of the Our Lady
of the Lake's plant are the poorest. Based on samples collected on
5/6/82, the concentrations of TKN, TP, TSS, TOC and NH3-N are greater in
the effluent of this plant than in the effluent of the other three
plants. It is possible that on the date of sampling that the plant was
in a state of upset, as sampling conducted on other dates reveal better
effluent quality (USEPA, 1976; Elam and Popoff, in prep.). Closer
monitoring of this plant is recommended as discharge of poor quality
effiuent into the lake will stimulate algal and macrophyte growth,
particularly in the jmmediate vicinity of the discharge point.

This same point can be made relative to the concentration of TP in the
effluent of all four plants. Note, that in all cases the concentration
of TP in greater than 1 mg/l'l. It is well established in the
literature that a TP concentration in excess of 0.01 mg lfl is

sufficient to stimulate and sustain algal blooms in phosphorus limited

systems.
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D. POINT SOURCE LOADING TO LAKE HOPATCONG

Based on the data presented in Table 22, The annual point source load of
TP to the lake s calculated to be 165.3 kg. This load accounts for
nutrient retention by Lake Shawnee. Our data indicate that point source
TP contribution§ to Lake Hopatcong amount to only 3.9% of the total
annual TP load. Approximately 92% of the point source load is
contributed by the Mt. Arlington Knolls Apartment STP.
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